Various methods were devised in attempts to produce chronic hypertension in dogs. 
Various methods were devised in attempts to produce chronic hypertension in dogs. The induction of anxiety was unsuccessful. Bilateral renal denervation combined with injections of epinephrine appeared to produce temporary hypertension. Permanent hypertension was induced by unilateral renal ischemia with the other kidney left intact only in dogs of nervous temperament. Certain dogs were extremely resistant to the development of hypertension even when several methods were combined. Neurogenic hypertension induced by section of the moderator nerves is probably a true hypertension. It is obvious that the host factor may be as important as the method employed.
M ETHODS for producing chronic arterial hypertension in laboratory animals have been widely used since the discovery of Goldblatt that partial constriction of the renal arteries ws-as effective.' Chronic "renal' hypertension has been initiated in thousands of laboratory animals during the past 15 years, many accessory influences evaluated, and much discussion promulgated concerning the similarities and dissimilarities of the laboratory disease with human arterial hypertension.2 From a review of the existing work, however, it would appear that the methods used have become so to use the dog as a laboratory animal has prevelnted wide acceptance of many valid conclusions, iniasmuch as this animal often will not react similarly to the same procedures. One is forced to the conclusion that the rat asid the rabbit are themselves prone to develop hypertension, while the laboratory dog may be singularly resistant. Because many experiments which might apply to human beings cannot be reproduced in the dog, unjustifiable criticisms have been leveled at excellent researches in comparative physiopathology.
For many years we have suspected that certain dogs are susceptible to hypertension while others are resistant. 3' 4 Similarly certain human beings appear to be susceptible, while others are resistant.5 A breakdown and study of several known factors contributing to hypertension might be rewarding in the assessment of resistance or susceptibility. Therefore, the present program was begun five years ago. Six dogs were chosen to be subjected to a form of irritating stimulus at repeated intervals in the hopes that temperamental changes might be induced. The experiments were of a preliminary nature and were inconclusive; they involved subjecting animals to galvanic shocks of 10 seconds' duration every eight minutes for two hours a day, each shock being preceded by the ringing of a bell. The animals were suspended comfortably in a sling during the experiment. The shocks were mild.
Of two control animals subjected daily to suspension in the sling and the repeated ringing of the bell for four months, one, a terrier, appeared to develop instability of blood pressure, his average rising from 150 mm. Hg or below to approximately 165 mm. and remaining elevated for a month after the procedure was discontinued ( fig. 3 ). Wide variations to lower levels were observed. Subsequently the application of a silk pouch about one kidney caused a further elevation of blood pressure for three months, when the dog died were subjected daily to both bell and shock for five months. Their hypertension regressed as would have been expected had no stimuli been given. In a third dog silk perinephritis was induced in one kidney and two months later the animal was exposed ill a specially constructed cage to repeated bell-ringing and shocks every 15 minutes around the clock for two months. No hypertensioui resulted in spite of the development of nervousness and irritability.
It appeared, therefore, from these few experiments, that repeated irritating stimuli given to dogs did not affect the course of hypertension; a minimal stimulus (bell) given to one terrier resulted in a definite but small elevation of blood pressure. The detectable difference between the positive and negative results lay in the natures of the dogs; all but one were mongrels resembling, at the most, hounds.
III. The Effect of ANe erogenic and Hormonal
Factors This portion of the study was divided into three parts; first, the effect of injections of epinephrine; second, the influence of renal denervation and presumably sensitization of the renal vascular bed to circulating vasoconstrictor substances; and third, evaluation of the results of section of the moderator nerves. Various combinations of these procedures were employed, including the addition of unilateral perinephritis to them. If increased sensitivity of the renal vascular bed to epinephrine results from renal denervationl0 11 it was believed that the consequent vasoconstriction might cause increased production of renal pressor substances and initiate a vicious circle" leading to sustained or at least transient hypertension after the epinephrine had been destroyed. Denervation In one dog, hypertension lasting four and one-half months occurred after a single injection of 0.5 mg. in oil given 11 days after operation ( fig. 4) vasoconstriction. Goldblatt has expressed the latter opinion, believing that the "basal" blood pressures of such animals are normal.'2 Three of these animals have shown a sustained severe hypertension for four years, with levels which are usually above 200 mm. Hg. One has delivered three litters of puppies without demonstrable change ( fig. 6 ). Nine were used for various purposes in brief experiments after hypertension had become unequivocably established; under anesthesia induced by Pentothal sodium or pentobarbital, blood pressures remained markedly elevated, and diastolic pressures obtained with a Hamilton optical manometer were very high. Except by specific treatment with certain drugs it was found impossible to lower the blood pressures of these dogs to normal levels; during rest, sedation, anesthesia, quiet or other simple measures they remained high. Our experience was similar to that of others.13 Furthermore, vasoconstriction was demonstrated in local vascular beds, especially the mesenteric, which was of marked degree." Diastolic pressure levels under anesthesia varied from 130 to 230 mm. Hg. Failure to produce chronic hyperteinsion occurred in six, and the procedure was only slightly successful in two dogs.
IV. The Effect of Renal Factors
The production of chronic hypertension by bilateral constriction of the renal arteries or by unilateral constriction and contralateral nephrectomy is so well known as to deserve little comment. The occasional failures are worthy of note, however, when no ready explanation for them is offered.
The larger portion of this study was concerned with the production of chronic arterial hypertension by unilateral renal arterial constriction or unilateral perinephritis induced by silk without contralateral nephrectomy. Previous 170, 178, 186, 186, 190, 192, 204, 216, 216, 228 mm. Hg. Hypertension has therefore been sustained for two to more than five years. (table 3) . Attempts to produce hypertension by tightening the clamps were of no avail. Since this procedure is well known to be successful in a large majority of dogs, the failures cannot be ascribed to errors in technic, but must have been due to some inherent quality ill the animals themselves.
Successful production of chronic hypertension in 1.5 dogs by unilateral renal ischemia alone was of special interest to the problem. In two, the kidney affected by silk extruded from the skill several months after operation and was either removed or sloughed off. The hypertension was unaffected. Nephrectomy was not performed in the others. Repeated biopsies of the opposite kidney at 6-to 12-month intervals have been made in order to observe the appearance and progression of vascular changes; the results will be reported subsequently, but leave little doubt that renal vascular disease is a result, and not a cause, of chronic hypertension.s* * The first demonstrable changes were in the basement membrane of the glomerular capsule, characterized by. thickening. These appeared in 6 to 12 months anid have been slowly progressive. Thickening of the tuft was usually seen; the arteriolar changes at the present stage are slight hut definite.
Discussiox
From the experience reported here, it appears that individual dogs exhibit marked differences inl susceptibility or resistance to the development of chronic hypertension induced by various means. The range varies from almost complete immunity to several of the procedures employed, to anl extreme susceptibility to one of them. Furthermore, ill certain types of dogs, especially those of the terrier breed, hypertension is easily induced (table 4). These findings are not surprising when one considers the variations in temperamenit from dog to dog and breed to breed. Obviously a study of the incidence of "spontanieous" hypertension or susceptibility to experimental hypertension inl pure breeds of dogs would be rewarding.
Failure to produce experimental hypertension in certain animals by a combination of the known successful procedures is as important to any study as is success. The essence of immunity may concern pathogenesis intimately. The present experience leaves unanswered questions of this nature, at the most merely pointing out the wide variations found.
There appear to be no "normal" levels of blood pressure of pound dogs. The distribution curve shown in figure 1 is typical, except for the extremes, of a large spread of values in a population. Since we are dealing with a condition, hypertension, which may or may not be present in the normal population and may or may not be prevalent, it is difficult, if not impossible, to state with accuracy wherein lie the upper limits of "normal." We have used a rough rule of thumb in considering 140 mm. Hg as the upper limit of "normal" mean pressure, but our findings do not justify this assumption for more than a majority of animals subjected to training. Until larger populations have been studied, we cannot draw the line between "normal" and "high" blood pressure for the dog, as we do so confidently for man. It is certain that dogs as a rule exhibit much higher arterial pressures than do rats or human beings; only about 9 per cent of the present series were in the ranige of normal values.
An evaluation of the results of this study suggests that, ill spite of apparent changes in the temperaments of the dogs, subjecting them to irritating stimuli failed to change the level of blood pressure. From this small series it would appear that the type of animal was a more important factor than the stimulus. Although the dogs became chronically nervous, and excitable, the only one to showv a significant behavior under handling. The first of these requisites was not always necessary. In dogs of this type, experimental unilateral renal affections apparently caused chronic hypertension readily (in 45 per cent). Oii the contrary, certain other animals not responding even temporarily to this procedure were resistant to bilateral affections (in 29 per ceilt).
Therefore, the differences ill response call be 
